Abstract The objective of this study is to investigate the relationship between immigration status and the patient experience of health care, diabetes self-management, and clinical outcomes among Mexican immigrants with diabetes receiving health care in two immigration sanctuary cities. We used data from the Immigration, Culture and Health Care study, a cross-sectional survey and medical record study of low-income patients with diabetes recruited from public hospitals and community clinics in the San Francisco Bay Area and Chicago. Undocumented Mexican, documented Mexican immigrants, and US-born MexicanAmericans' health care experiences, diabetes self-management, and clinical outcomes were compared using multivariate linear and logistic regressions. We found no significant differences in reports of physician communication, or in measures of diabetes management between undocumented and documented immigrants. All three groups had similar clinical outcomes in glycemic, systolic blood pressure, and lipid control. These results indicate that, at least in some settings, undocumented Mexican immigrants with diabetes can achieve similar clinical outcomes and report similar health care experiences as documented immigrants and US-born MexicanAmericans.
Introduction
Nearly 60 % of the of the estimated 10.3 million undocumented immigrants living in the United States are Mexican [2, 3] and nearly half of the Mexican population living in the United States is undocumented [4] [5] [6] . Undocumented immigrants are less likely to have health insurance [7, 8] , to access and use health care services [9] [10] [11] [12] [13] , and to report having a primary care provider [14] or a regular source of care [15] . Studies have found that those with concerns about deportation are at heightened risk of emotional health problems and report poorer health status [14, 16] . While disparities in access to health care and multiple social stressors may translate into poorer clinical outcomes for undocumented immigrants, few studies have examined how immigration status relates to clinical health outcomes or to patient experiences of health care.
An examination of the impact of immigration status on outcomes is important to population health. Despite having lower prevalence of many medical conditions compared to the general population in the United States, Mexican Americans are more likely to be at greater risk for morbidity and mortality related to chronic illness, particularly diabetes [17, 18] . Mexican Hispanics in the US are 1.7 times as likely to have diabetes as non-Hispanic whites [19] and an estimated 9.5 % of Latino adults suffer from diabetes [20] . Diabetes is increasingly common among foreign-born Latinos as well, likely reflecting changes in obesity in source countries, such as Mexico [21] . Prior research indicates that lack of documentation-and the fear associated with it-are powerful deterrents to seeking health care [22] , however it is not clear how immigration status impacts the care or the outcomes of diabetes.
We set out to address this research gap by analyzing data from a survey and medical record abstraction study that included US-born Mexican Americans and Mexican immigrants with diabetes receiving care in two sanctuary areas in the US. Sanctuary areas are cities, counties, or states that have policies and statutes limiting routine reporting of the documentation status of people seeking police or health services [23] . Advocates have argued that sanctuary policies at an institutional level allow for hospital administrators and health care providers to create trust in the local immigrant community [24] . It is plausible that a 'safe' environment created by these policies may decrease some of the barriers to health care access and foster trust with clinicians, thereby potentially resulting in better adherence to diabetes self-care practices and medications, and positive clinical outcomes. It is also plausible that the social burdens associated with undocumented status, which include stigma and barriers to employment and financing, might render diabetes self-care very difficult, or spill over into patient doctor interactions and thus negatively impact clinical outcomes. We specifically set out to evaluate whether undocumented immigration status in two sanctuary areas is associated with: (1) poorer perceived doctor-patient interactions; (2) poorer diabetes self-management (which include measures of diabetes selfcare, self-care barriers/supports, diabetes self-efficacy, and medication adherence); and (3) poorer control of clinical outcomes: blood glucose, blood pressure, and cholesterol when compared to documented Mexican immigrants and US-born Mexican Americans.
Methods

Participants and Data Collection
We analyzed data from the Immigration, Culture and Health Care (ICHC) Study, a cross-sectional study of a convenience sample of African American, Spanish-and English-speaking Mexican/Mexican American, and nonHispanic white adults with diabetes who received care in nine free-standing or hospital-based safety-net clinics in the San Francisco Bay Area and Chicago in [2008] [2009] . The main purpose of the ICHC was to explore factors that impact diabetes self-management and health outcomes in minority populations. To be included in the study, patients had to have type 2 diabetes, be 18 years of age or older, and speak English or Spanish. Patients who exhibited cognitive impairment, active substance abuse, and/or psychosis were excluded. Recruitment was stratified by race/ ethnicity and patient language in order to ensure a diverse sample. The participation rate among eligible patients was 91 %.
After providing written informed consent in English or Spanish, participants completed an in-person survey with a trained bilingual research assistant. Clinical data was abstracted from participants' electronic health record. The values for glycosylated hemoglobin (A1C), low-density lipid (LDL) cholesterol and systolic blood pressure recorded within 1 year prior and closest to the date of the interview were abstracted. For this specific study, we analyzed data for the 401 patients of the ICHC study sample population who self-identified as Mexican or Mexican American. All analyses measuring patient perception of culturally competent care were performed with the additional inclusion criterion of having reported a consistent primary care provider during the last 12 months (N = 317). This study was approved by the Committee for Protection of Human Subjects at the University of California, San Francisco; Cook County Health and Hospital System; UC Berkeley; and by participating institutions in Chicago and the San Francisco Bay Area.
Measures
Immigration Status
Immigration status was measured using responses to questions about country of birth and US citizenship and permanent residency with a green card for foreign-born participants. Participants who reported the United States as their country of birth were considered US-born Mexican Americans. Immigrants who reported having US citizenship or legal permanent residency were considered to be documented. Participants who reported neither status were categorized as undocumented immigrants by exclusion.
CAHPS-Cultural Competency
We used the trust and positive communication subdomains from the Consumer Assessments of Healthcare Providers and Systems' Cultural Competency Item Set (CAHPS-CC) to assess patient experiences of care. CAHPS-CC is a 26-item set of Likert-response questions designed to measure patients' overall experience of their physician's interpersonal and cultural competence as well as their experience of their physician's office. CAHPS-CC has been validated for use in ethnically diverse low-income populations in English and Spanish [25] . Self-reports were heavily skewed towards positive responses. Therefore, responses were dichotomized into two categories [26] : the upper 25 % (''optimal'') and the lower 75 % (''suboptimal''). Further details about this tool are provided in the Appendix.
Diabetes Self-Management Measures
Diabetes demands daily self-management, and people with this chronic disease generally need to make lifestyle modifications to achieve successful glycemic control. We used several instruments to capture different facets of patient self-management that we believed may be associated with life as an undocumented immigrant: (1) Diabetes self-care was measured through a brief adapted version of the Summary of Diabetes Self-Care Activities (SDSCA) scale [27] . This instrument represents a multidimensional process that calls for daily engagement in a complex set of behaviors relating to diet, exercise, foot care, and glucose monitoring recommendations. Many of these life-style modifications may be impacted by competing demands associated with immigrant employment and lifestyle [28] . (2) Diabetes self-care barriers/supports were measured using a diabetes-related health belief instrument translated for use with Spanish-speaking Mexican Americans [29] . These questions focus on barriers to implementing lifestyle changes, beliefs in the benefits of effective self-management, perceptions that one can control the effects of diabetes, beliefs regarding the impact of one's job on diabetes therapy, and perceptions of support for their diabetes provided by family and friends. Of these different beliefs, the perceptions of control over one's diabetes and perception of social support are potentially the most critical factors. Close familial and social relationships create social support that can improve glucose control [30] . However, immigration status may have an impact on these through changes in social and family configurations common to undocumented life [31] . 3) Diabetes self-efficacy was measured through an 8-item scale originally developed and tested in Spanish for the Diabetes Self-Management study [32] . Self-efficacy, or the ability to perform self-care tasks, has been shown to have a positive effect on glycemic control, quality of life, and adherence to diet, exercise, and blood glucose testing [33] . (4) Medication adherence was measured using the Morisky scale [34] . These two last factors are influenced by trust in one's physician [35] , which in turn may be affected by immigration status. Details about these scales are provided in the Appendix.
Health Outcomes
Measurements of hemoglobin A1C (A1C), systolic blood pressure (SBP), low-density lipoprotein (LDL) and weight were obtained by clinical chart review, selecting the last measurement prior to the survey interview. Categorical health outcomes were determined by clinical recommendations [36] for people with diabetes and established as follows: poor A1C control C8 %, high SBP C130 mmHg, and high LDL C100 mg/dL.
Covariates
We included the following variables in our adjusted model: age, gender, highest level of education achieved, employment status, marital status, diabetes duration, BMI, and number of comorbidities (past myocardial infarction, transient ischemic attack/stroke/cerebrovascular accident, cancer, hypertension, arthritis, and hypercholesterolemia). Regressions comparing documented and undocumented Mexican immigrants additionally included English proficiency and number of years in the US. Food insecurity, which is defined as the risk of going hungry because of an inability to afford food [37] , and is common in this lowincome population [38] , was measured using the wellvalidated six-item Food Security Survey Module [39] . Food security is associated with both hypo and hyperglycemia [40] .
Analysis
Chi-square tests (for differences of proportions) and t tests (for differences in means) were used to examine the association between immigration status and socio-demographic characteristics, perceived doctor-patient interactions, diabetes-related behaviors, and clinical outcomes after testing that the normality assumption was met. Clinical outcomes (A1C, systolic BP, and LDL) were analyzed both as binary variables determined by clinical cut-off recommendations and as continuous variables.
Multivariable linear and logistic regression analyses were conducted to calculate beta coefficients or adjusted odds ratios, and 95 % confidence intervals for health care experiences, diabetes self-management, and the three clinical outcomes. Each model included age, gender, highest level of education achieved, employment status, marital status, diabetes duration, BMI, and number of comorbidities. The adjusted model for the comparison between undocumented and documented Mexican immigrants additionally included limited English proficiency and number of years in the US in the regression. If there was no evidence of association between immigration status and the outcomes, power calculations were carried out to determine if group sizes were large enough to detect clinically important differences across the three groups.
Results
Of the 401 subjects in the study, 124 ( Table 2 examines participant report of patient perception of culturally competent care and diabetes-related behaviors across the three groups. There were no statistically significant differences between the three groups on either physician trust or reports of positive physician communication. Diabetes self-care behaviors (healthy diet, exercise, blood glucose testing, and foot care) did not differ between the two immigrant groups or between the undocumented and US-born. These results need to be interpreted cautiously as power calculations indicate less than 80 % power to detect statistical differences with this sample size and data driven standard deviations.
When compared to US-born Mexican Americans, undocumented immigrants were more likely to, on a 1-5 scale, perceive barriers to following a diabetic diet and taking medications (3.2 vs. 2.7, p \ 0.001) and report impact of their job on their therapy (2.8 vs. 2.4, p = 0.013). Power calculations indicate at least 80 % power to detect the differences in these two diabetes selfcare barriers.
Results from separate multivariable logistic and linear regression analyses of patient perception of culturally competent care and diabetes-related behaviors also showed no statistically significant differences among the three groups, with the exception of perceived barriers to following a diabetic diet and taking medications. Documented and undocumented immigrants are 1.2 and 1.3 times more likely than US-born Mexican Americans to perceive higher level of these barriers to diet and medication adherence (p = 0.003 and p = 0.024, respectively). Table 3 shows Table 4 provides the results of separate multivariable logistic and linear regression analyses for each clinical outcome. Undocumented immigrants, documented immigrants, and US-born Mexican Americans had similar odds of poor control (glycemic, blood pressure, and lipids). They also show comparable results in the continuous clinical outcome variables. Documented Mexican immigrants had lower A1C values and were at lower odds of having uncontrolled diabetes (A1C C8.0 %) than US-born Mexican Americans. Other clinical outcomes did not differ. Power calculations determined that the study sample size has over 80 % power to detect differences in good versus poor control for each comparison.
Discussion
We report on the experience of diabetes care among Mexican immigrants receiving care in two immigration sanctuary areas [42, 43] in the US where people seeking health services are not asked about immigration legal status, nor is immigration status reported to immigration officials. In this setting, we found that undocumented immigrants achieved comparable clinical outcomes and reported similar experiences of health care as documented immigrants and US-born Mexican Americans. Undocumented immigrants did not differ from documented immigrants in their ability to manage and control their blood sugar, blood pressure, or blood lipids. While we are underpowered to detect small yet significant differences in doctor patient interactions and trust, we note that undocumented immigrants reported similar perceived doctorpatient interactions and diabetes self-management-related behaviors. Perhaps contributing to the rest of our findings, we found that these undocumented immigrants were as likely as documented immigrants and US-born Mexican Americans to report trust in their primary care physician.
Previous studies have shown that undocumented immigrants are at heightened risk of not having health insurance or access to health care services [7, 8, 12, 13] . This results in limited use of these services and a decreased likelihood of having a regular source of care and a primary care provider [9-11, 14, 15] . Although Cavazos-Rehg et al. [16] found that Latino immigrants with concerns about deportation reported poorer subjective health status, to our knowledge our study is the first of its kind that investigates the association between immigration status and a chronic disease health outcomes. Contrary to our hypothesis, we found that undocumented immigrants' health outcomes were comparable to those of both documented Mexican immigrants and US-born Mexican Americans in this setting, despite having several risk factors such as younger age [7] and limited English proficiency that are known to be associated with poorer glycemic control [44] . Our finding that reports of trust in physician and positive communication among doctor-patient interactions were also similar among the three groups may help explain the comparable clinical results achieved [45] [46] [47] [48] , though again we note sample-size limitations. It is possible that the high levels of physician trust reported are an indirect consequence of immigration sanctuary policies that help create a safe environment where undocumented immigrant populations can seek out health care and manage their diseases. However, as we did not study immigrants in non-sanctuary cities, we can only speculate about the connection between these policies and physician trust or clinical outcomes we report.
With the exception of employment status, the demographic characteristics of the undocumented immigrants in this study were consistent with socio-demographical profiles of this population from previous studies [28] . The fact that undocumented immigrants in our study are more likely to be employed may reflect issues related to (un)employment in San Francisco and Chicago. Our survey instrument did not specify employment in the formal sector. Undocumented immigrants are more likely to hold informal, low-skilled jobs and less likely to be in white-collar occupations [49] , and the somewhat higher reported employment rate in our study reported by undocumented immigrants may represent sporadic informal employment. We found no differences in income among the three groups, reinforcing this interpretation. This lack of difference in income may partly account for the lack of difference in clinical outcomes we report. The generalizability of this study is limited. First, all participants were receiving clinical care at community clinics in sanctuary areas, where immigration status is not ascertained or shared with immigration enforcement. Therefore, the results are only representative of an immigrant population that has access to health care services and can receive care in a legally safe environment. As importantly, the study enrolled patients in a primary care setting; undocumented immigrants with diabetes who have great mistrust of the health system may refuse all but episodic care and their clinical outcomes would likely differ from those enrolled in primary care. Third, the cross-sectional design of the study provides only one snapshot in time. As national debates on immigration continue, the lack of association between immigration status and health status or perception of patient-doctor interaction may change. Finally, the relatively small number of participants enrolled cannot allow us to exclude small yet statistically significant differences in clinical outcomes. This is particularly true of our analysis of reports of diabetes self-care behaviors where we had less than 80 % power to detect statistically significant differences. The study also has several strengths. It involves a relatively large number of undocumented immigrants, has detailed patient report on the physician-patient relationship and on self-care behavior, and includes measures of diabetes outcomes.
In conclusion, this analysis suggests that undocumented Mexican immigrants are able to achieve comparable clinical outcomes and diabetes self-management behaviors as documented immigrants and US-born Mexican Americans, at least in some environments. While this may reflect the impact of legally safe access to health care, much more research, in many different environments, is needed before that conclusion can be drawn. Future studies should investigate the association between immigration status and health outcomes when immigrants do not reside in sanctuary cities and should draw participants from community settings. Yet, while rates of poor clinical control were high among all three groups-underscoring the need for improvement in Latino diabetes outcomes overall-it is noteworthy that despite the many social burdens associated with illegal immigration status, undocumented patients and their clinicians are able to successfully partner in diabetes care at least in some settings. As the Patient Protection and Affordable Care Act, which promises to expand health care coverage to millions of Americans, excludes undocumented immigrants, these patients are likely to continue to concentrate in relatively few health care delivery settings. It may be reassuring to clinicians and policy makers to know that, at least in some settings, undocumented immigration status need not result in worse diabetes outcomes. 
Appendix
Details on the different measures discussed in the methods section.
CAHPS-Cultural Competency
The CAHPS-CC has seven subdomains: positive doctor communication, negative doctor communication, health promotion, alternative medicine, shared decision-making, equitable treatment, and trust. Internal consistency for the Immigration, Culture and Health Care (ICHC) study population was determined by Cronbach alpha (0.82 for positive communication, 0.77 for trust, 0.72 for preventive care counseling). Negative communication and equitable treatment were not included in this study due to their low Cronbach alpha in the Spanish-speaking population. Shared decision-making and alternative medicine are also excluded due to their overall low Cronbach alpha. Due to highly skewed distributions and as a proof of concept, scores for the two domains included in the study were dichotomized into two categories [26] : the upper 25 % (optimal) and the lower 75 % (suboptimal). Scores for each of the CAHPS-CC subscales range from 0 to 100.
Diabetes Self-Management (1) Diabetes self-care is measured through a brief version of the Summary of Diabetes Self-Care Activities (SDSCA) scale [27] . It is a self-report questionnaire that measures levels of self-management across different components of the diabetes regimen: general diet (2 items), specific diet (2 items), exercise (2 items), blood-glucose testing (2 items), foot care (2 items), and smoking (not included in the ICHC Study survey). Due to issues of recall, we decided to use only the item of each measure that asked about behaviors within the immediate past week. For the foot care measure, we only used the item that asked about checking feet and not inspecting the inside of shoes. Responses range from 0 to 7 (days a week) with higher scores indicating better diabetes self-management. (2) Diabetes self-care barriers/ supports were measured using a diabetes-related health belief instrument translated for use with Spanish-speaking Mexican Americans [29] . It is a 25-item health belief instrument from Starr County, Texas consisting of five subscales: Social support for diet, Impact of job on therapy, Benefits of therapy, Control of effect of diabetes, and Total barriers to diet and taking medications. Responses were given in a Likert-scale format, ranging 1 (strongly disagree) to 5 (strongly agree). The higher the score on an item, the stronger the belief. (3) Diabetes self-efficacy was measured through an 8-item scale originally developed and tested in Spanish for the Diabetes Self-Management study [32] . Responses range from 1 (not at all confident) to 10 (completely confident) and the score for this scale is the average of the eight items. Higher averages indicate higher self-efficacy. (4) Medication adherence was measured using the Morisky scale, a four-item self-reported adherence measure (Cronbach alpha = 0.61) that addresses barriers to medication-taking. Responses are yes/no categories and the score is calculated by assigning 1 point for each ''yes'' answer, thus ranging from 0 to 4. Higher scores indicate poorer medication adherence [34] .
